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Figure 1. Sequence of C. pneumoniae OMP (outer membrane 
protein) gene. 

gtggcttgat tttgaaaaag gtccatggat gtgtttataa tgttcaaggt ctccctatcc 60 

aaacattgaa atacttgcta gaggagttga acatcgatct atg gga eta ttc cat 115 

Met Gly Leu Phe His 

1 5 

eta act etc ttt gga ctt tta~*ttg : ^:gt agt ctt ccc att tct ctt gtt 163 

Leu Thr Leu Phe Gly Leu Leu Leu Cys Ser Leu Pro lie Ser Leu Val 

10 15 20 

15 get aaa ttc cct gag tct gta ggt cat aag ate ctt tat ata agt acg 211 
Ala Lys Phe Pro Glu Ser Val Giy His Lys lie Leu Tyr lie Ser Thr 
25 30 35 

caa tct aca cag cag gee tta gca aca tat ctg gaa get eta gat gec 259 
2 0 Gin Ser Thr Gin Gin Ala Leu Ala Thr Tyr Leu Glu Ala Leu Asp Ala 
40 45 50 

tac ggt gat cat gac ttc ttc gtt tta aga aaa ate gga gaa gac tat 3 07 
Tyr Gly Asp His Asp Phe Phe Val Leu Arg Lys lie Gly Glu Asp Tyr 
25 55 60 65 



etc aag caa age ate cac tec tea gat ccg caa act aga aaa age acc 
Leu Lys Gin Ser lie His Ser Ser Asp Pro Gin Thr Arg Lys Ser Thr 
70 75 80 85 



teg gca gtc tea gga cat ctt ggg aaa act tct gac gac tta ctg ttt 
4 0 Ser Ala Val Ser Gly His Leu Gly Lys Thr Ser Asp Asp Leu Leu Phe 
120 125 130 



355 



ate att gga gca ggc ctg gcg gga tct tea gaa gee ttg gac gtg etc 403 

lie lie Gly Ala Gly Leu Ala Gly Ser Ser Glu Ala Leu Asp Val Leu 

s 90 95 100 

P 

J1 35 tec caa get atg gaa act gca gac ccc ctg cag cag eta ctg gtt tta 451 

L-L Ser Gin Ala Met Glu Thr Ala Asp Pro Leu Gin Gin Leu Leu Val Leu 

<i» 105 110 115 



499 



aaa get tta gca tct ccc tat cct gtc ate cgc tta gaa gee gee tat 547 

Lys Ala Leu Ala Ser Pro Tyr Pro Val lie Arg Leu Glu Ala Ala Tyr 

45 135 140 145 

aga ctt get aat ttg aag aac act aaa gtc att gat cat eta cat tct 595 

Arg Leu Ala Asn Leu Lys Asn Thr Lys Val lie Asp His Leu His Ser 
150 155 160 165 

50 

ttc att cat aag ctt ccc gaa gaa ate caa tgc eta tct gcg gca ata 643 

Phe lie His Lys Leu Pro Glu Glu lie Gin Cys Leu Ser Ala Ala lie 

170 175 180 

55 ttc eta cgc ttg gag act gaa gaa tct gat get tat att egg gat etc 691 

Phe Leu Arg Leu Glu Thr Glu Glu Ser Asp Ala Tyr lie Arg Asp Leu 
185 190 195 



60 



tta get gec aag aaa age gcg att egg agt gec aca get ttg cag ate 73 9 
Leu Ala Ala Lys Lys Ser Ala lie Arg Ser Ala Thr Ala Leu Gin lie 
200 205 210 



gga gaa tac caa caa aaa cgc ttt ctt ccg aca ctt agg aat "ttg eta 787 

Gly Glu Tyr Gin Gin Lys Arg Phe Leu Pro Thr Leu Arg Asn Leu Leu 
215 220 225 

5 acg agt gcg tct cct caa gat caa gaa get att ctt tat get tta ggg 835 

Thr Ser Ala Ser Pro Gin Asp Gin Glu Ala lie Leu Tyr Ala Leu Gly 

230 235 240 245 

aag ctt aag gat ggt cag age tac tac aat ata aaa aag caa ttg cag 883 

10 Lys Leu Lys Asp Gly Gin Ser Tyr Tyr Asn lie Lys Lys Gin Leu Gin 

250 255 260 

aag cct gat gtg gat gtc act tta gca gca get caa get tta att get 931 

Lys Pro Asp Val Asp Val Thr Leu Ala Ala Ala Gin Ala Leu lie Ala 
15 265 270 275 

ttg ggg aaa gaa gag gac get ctt ccc gtg ata aaa aag caa gca ctt 979 

Leu Gly Lys Glu Glu Asp Ala Leu Pro Val lie Lys Lys Gin Ala Leu 
280 285 290 

20 

gag gag egg cct cga gec ctg tat gee tta egg cat eta ccc tct gag 1027 

Glu Glu Arg Pro Arg Ala Leu Tyr Ala Leu Arg His Leu Pro Ser Glu 
295 300 305 

2 5 ata ggg att ccg att gee ctg ccg ata ttc eta aaa act aag aac age 1075 

lie Gly lie Pro lie Ala Leu Pro lie Phe Leu Lys Thr Lys Asn Ser 

310 315 320 325 

gaa gee aag ttg aat gta get tta get etc tta gag tta ggg tgt gac 1123 

3 0 Glu Ala Lys Leu Asn Val Ala Leu Ala Leu Leu Glu Leu Gly Cys Asp 

330 335 340 

ace cct aaa eta ctg gaa tac att ace gaa agg ctt gtc caa cca cat 1171 

Thr Pro Lys Leu Leu Glu Tyr lie Thr Glu Arg Leu Val Gin Pro His 
35 345 350 355 

tat aat gag act eta gee ttg agt ttc tct aag ggg cgt act tta caa 1219 

Tyr Asn Glu Thr Leu Ala Leu Ser Phe Ser Lys Gly Arg Thr Leu Gin 
360 365 370 

40 

aat tgg aag egg gtg aac ate ata gtc cct caa gat ccc cag gag agg 12 67 

Asn Trp Lys Arg Val Asn lie lie Val Pro Gin Asp Pro Gin Glu Arg 
375 380 385 

45 gaa agg ttg etc tec aca ace cga ggt ctt gaa gag cag ate ctt acg 1315 

Glu Arg Leu Leu Ser Thr Thr Arg Gly Leu Glu Glu Gin lie Leu Thr 

390 395 400 405 

ttt etc ttc cgc eta cct aaa gaa get tac etc ccc tgt att tat aag 1363 

50 Phe Leu Phe Arg Leu Pro Lys Glu Ala Tyr Leu Pro Cys lie Tyr Lys 

410 415 420 

ctt ttg gcg agt cag aaa act cag ctt gee act act gcg att tct ttt 1411 

Leu Leu Ala Ser Gin Lys Thr Gin Leu Ala Thr Thr Ala lie Ser Phe 
55 425 430 435 

tta agt cac acc tea cat cag gaa gec tta gat eta ctt ttc caa get 1459 

Leu Ser His Thr Ser His Gin Glu Ala Leu Asp Leu Leu Phe Gin Ala 
440 445 450 



60 



gcg aag ctt cct gga gaa cct ate ate cgc gee tat gca gat ctt get 1507 
Ala Lys Leu Pro Gly Glu Pro lie lie Arg Ala Tyr Ala Asp Leu Ala 
455 460 465 . 



1555 



1603 



1651 



1699 
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att tat aat etc acc aaa gat cct gaa aaa aaa cgt tct etc cat gat 

lie Tyr Asn Leu Thr Lys Asp Pro Glu Lys Lys Arg Ser Leu His Asp 
470 475 480 485 

5 tat gca aaa aag eta att cag gaa acc ttg tta ttt gtg gac acg gaa 
Tyr Ala Lys Lys Leu lie Gin Glu Thr Leu Leu Phe Val Asp Thr Glu 
490 495 500 

aac caa aga ccc cat ccc age atg ccc tat eta cgt* tat cag gtc acc 
10 Asn Gin Arg Pro His Pro Ser Met Pro Tyr Leu Arg Tyr Gin Val Thr 
505 510 515 

cca gaa age cgt acg aag etc atg ttg gat att eta gag aca eta gee 
Pro Glu Ser Arg Thr Lys Leu Met Leu Asp He Leu Glu Thr Leu Ala 
15 520 525 530 

acc teg aag tct tec gaa gat ate cgt tta ttg ata caa ctg atg acg 1747 

Thr Ser Lys Ser Ser Glu Asp He Arg Leu Leu He Gin Leu Met Thr 
535 540 545 

20 

gaa gga gat gca aaa aat ttc cca gtc ctt gca ggc tta etc ata aaa 17 95 

Glu Gly Asp Ala Lys Asn Phe Pro Val Leu Ala Gly Leu Leu He Lys 

550 555 560 565 

2 5 att gtg gag taaccccaac etaegtctta tgaaacgttg cttcttattt 1844 
He Val Glu 

ctagcttcct ttgttcttat gggttcctca getgatgett tgactcatca agaggctgtg 1904 
30 aaa 1907 



Us 
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Figure 2 . Restriction enzyme analysis of the C. pneumoniae OMP 
(outer membrane protein) gene. 



10 



15 



Nlalll 
BsaJI 
BstDSI 
Ncol 
Styl 

Avail | | | Fokl Bsal 

CviJI Sau96I j j j Psil | BsmAI 

I III! II I 

GTGGCTTGATTTTGAAAAAGGTCCATGGATGTGTTTATAATGTTCAAGGTCTCCCTATCC 

1 + + + + + + 60 

CACCGAACTAAAACTTTTTCCAGGTACCTACACAAATATTACAAGTTCCAGAGGGATAGG 



20 
S 25 
E 30 



Dpnl 
BseRI | 

Bfal Sau3Al|| BsmFI 

Tthlllll | Clal | | j Bed | 

Mnll | | TaqI | | j Cjel | j 

I I I I I I I I I I 

AAACATTGAAATACTTGCTAGAGGAGTTGAACATCGATCTATGGGACTATTCCATCTAAC 

61 + + + + + + 120 

TTTGTAACTTTATGAACGATCTCCTCAACTTGTAGCTAGATACCCTGATAAGGTAGATTG 



Apol 

Bbsl Tsp509I Hinfl 

MboII Cjel BseMII | Ddel | Sf cl 

II I I I I I 
TCTCTTTGGACTTTTATTGTGTAGTCTTCCCATTTCTCTTGTTGCTAAATTCCCTGAGTC 
+ + + + + + 

AGAGAAACCTGAAAATAACACATCAGAAGGGTAAAGAGAACAACGATTTAAGGGACTCAG 



121 



180 



35 



40 



Dpnl 
BstYI 
Sau3AI 
Alwl | 
Plel I 



BpulOI 
Ddel 
CviJI 
Hael 
Haelll 
StuI 
Cac8I I 



45 



Rsal 

i 

TGTAGGTCATAAGATCCTTTATATAAGTACGCAATCTACACAGCAGGCCTTAGCAACATA 

181 + + + + + + 240 

ACATCCAGTATTCTAGGAAATATATTCATGCGTTAGATGTGTCGTCCGGAATCGTTGTAT 



50 



55 



60 



Mwol 
Hpyl78III 
Bfal 
Xbal 
Alul 
CviJI 
SfaNI | 
Hpyl78IIl| | 
II I 



HphI 
Nlalll 
Hpyl78III 
MboII 
Real 
Dpnl 
Bell | 
Sau3AI | 
Taal I 



Msel 



Hpyl8 8IX 
Bce83I I 



TCTGGAAGCTCTAGATGCCTACGGTGATCATGACTTCTTCGTTTTAAGAAAAATCGGAGA 

241 + + + + + + 300 

AGACCTTCGAGATCTACGGATGCCACTAGTACTGAAGAAGCAAAATTCTTTTTAGCCTCT 
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10 



15 



MboII 
Smll | 
Bbsl | j 
Fokl 

i I 



Cjel 
Bf al 
BseMII 
Mnll 
Acil 



BseRI 



Dpnl 
BstYI 
Sau3AI 
Hpyl88IX 

Ddel 
Sf aNI | 
Alwl | j 
Tthlllll | j 

II I 



Bed 
CjePI | 



AGACTATCTCAAGCAAAGCATCCACTCCTCAGATCCGCAAACTAGAAAAAGCACCATCAT 

301 + + + + + + 

TCTGATAGAGTTCGTTTCGTAGGTGAGGAGTCTAGGCGTTTGATCTTTTTCGTGGTAGTA 



360 



20 



25 



30 



35 



40 



45 



BsaJI 
Styl 
CviJI 
CjePI 
Alwl 
Hpyl8 8IX 
Dpnl 
BstYI 



Cjel 
Sau3AI 
Acil 
MboII 
Mwol 



ScrFI 
CviJI 
EcoRII 
Hael 
Haelll 
StuI 
Cac8I 
Faul 
Eco57I | 
Sthl32I 



I 



BsiHKAI 
Bspl286I 

BsaXI 
Hin4I | 
Btrl | j 
Maell | j j 
II II 



BslI 
Pf 1MI 
Alul | 
CviJI | 
I I 



Sfcl 



I 



TGGAGCAGGCCTGGCGGGATCTTCAGAAGCCTTGGACGTGCTCTCCCAAGCTATGGAAAC 

361 + + + + + + 420 

ACCTCGTCCGGACCGCCCTAGAAGTCTTCGGAACCTGCACGAGAGGGTTCGATACCTTTG 



50 



55 



60 



Bbvl 
Bsrl 
Bbvl 
AlwNI 
Alul 
CviJI 
Fnu4HI 

Tsel 
PstI 
Fnu4HI 
PstI CviRl| 
SimI Tsel | 

CviRI | Sfcl | j 

II III 

TGCAGACCCCCTGCAGCAGCTACTGGTTTTATCGGCAGTCTCAGGACATCTTGGGAAAAC 

421 + + + - ^--- + + + 

ACGTCTGGGGGACGTCGTCGATGACCAAAATAGCCGTCAGAGTCCTGTAGAACCCTTTTG 



BsmAI 
Hpyl78III 
Ddel | 
I I 



BseMII 



480 
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10 



Hpyl8 8IX 
I 



Alul 
CviJI 
Hindlll 
Dral | 
Msel| j 
Taal | | | 

I II I 



Fokl SfaNI 



Ddel 
Acil | 



I 



Acil 
Fnu4HI 

Taul 
CviJI I 



TTCTGACGACTTACTGTTTAAAGCTTTAGCATCTCCCTATCCTGTCATCCGCTTAGAAGC 

481 + + + + + + 540 

AAGACTGCTGAATGACAAATTTCGAAATCGTAGAGGGATAGGACAGTAGGCGAATCTTCG 



15 



20 



25 



30 



Dpnl 
Bell | 
Sau3AI | 

Sfcl Tsp509I MboII | | 

I I III 

CGCCTATAGACTTGCTAATTTGAAGAACACTAAAGTCATTGATCATCTACATTCTTTCAT 

541 + + + + + + 600 

GCGGATATCTGAACGATTAAACTTCTTGTGATTTCAGTAACTAGTAGATGTAAGAAAGTA 



Sthl32I 
CjePI 
Hpyl78III 
Alul | 
CviJI | 
Hindi I I | | 
I I 



MboII 



Fnu4HI BslI 

Taul BsmAI | 

Acil | CjePI | j 

BslI | | Sspl | j j 

III I III 



TCATAAGCTTCCCGAAGAAATCCAATGCCTATCTGCGGCAATATTCCTACGCTTGGAGAC 

601 + + + + + + 660 

AGTATTCGAAGGGCTTCTTTAGGTTACGGATAGACGCCGTTATAAGGATGCGAACCTCTG 



35 



40 



MboII 
Sthl32I 
Hpyl8 8IX 
Hinfl | 
Tf il | 
SfaNI | j 
I I I 



Dpnl 
BstYI 
Sau3AI 
Hpyl78III | 
Bbvl | | 
ECOS7I | | | 
II II 



Fnu4HI 

Alul | Hpyl8 8IX 

CviJI j Hinfl 
Tselj Tfil 

Alwl | j Hhal | 

| Ddel | j j Thai | 

I I II II 
TGAAGAATCTGATGCTTATATTCGGGATCTCTTAGCTGCCAAGAAAAGCGCGATTCGGAG 

661 + + + + + + 720 

ACTTCTTAGACTACGAATATAAGCCCTAGAGAATCGACGGTTCTTTTCGCGCTAAGCCTC 



45 



50 



Hpyl8 8IX 
Dpnl 
Sau3AI | 

CviRI | | | Apol 
Alul Mil Tsp509I 

CviJI I I I I MboII Hpyl88IX Ddel | 

I II I I I III 

TGCCACAGCTTTGCAGATCGGAGAATACCAACAAAAACGCTTTCTTCCGACACTTAGGAA 

721 + + + + + + 780 

ACGGTGTCGAAACGTCTAGCCTCTTATGGTTGTTTTTGCGAAAGAAGGCTGTGAATCCTT 
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XmnI 
Alul | 
CviJlj 
' BplI I'j 

5 , . Hpyl78III | | |* 

Mnll; |-|| 

Dpnl | IJI Msel 

Hin4I Sau3AI | | | || Aflllj 

Mmel | Hpyl78IIl| j | j jj Smll j 

10 BseRI | | BsmAI |j | | | || Alul | | 

Bce83I | | | BsmBI || | | | || Cvi JI | j 

Hgal | | | | Smll | | I I III HindHI | | | 

I I I I I I III I I II I Ml 

TTTGCTAACGAGTGCGTCTCCTCAAGATCAAGAAGCTATTCTTTATGCTTTAGGGAAGCT 

15 781 + + + + + + 840 

AAACGATTGCTCACGCAGAGGAGTTCTAGTTCTTCGATAAGAAATACGAAATCCCTTCGA 

Fokl 
Alul | 

20 CviJI | CviRI Bce83I 

Hpyl88IX | j Muni | Maelll | 

Bed | Tsp509I | CviJI Tsp45I | 

I I II III II 

TAAGGATGGTCAGAGCTACTACAATATAAAAAAGCAATTGCAGAAGCCTGATGTGGATGT 

O 25 841 + + + + + + 900 

«J ATTCCTACCAGTCTCGATGATGTTATATTTTTTCGTTAACGTCTTCGGACTACACCTACA 

Ol 

ffl Mwol 

nl Aceill | 
30 Tsp509I j 

Yl Bbvl | j 

^" Msel | | 

Mj Alul || | 

L Bbvl | | j 

□ 3 5 CviJI j j j 

42 HindHI | j|| 

U'b. Mwol || Ml 

U1 Smll ill ill 

Ci Alul | | | | III 

4 0 CviJI | | | | III 

as# Fnu4HI I j I I I III BscGI 

Tsel | j j I | | III EarI 

Fnu4HI | I | | | I | III Sapl 

Fokl | | | | | j | | III Mnll Hgal | 

45 Tsel Earl | MboII MboII | | 

M M II M I II I II I I M 

CACTTTAGCAGCAGCTCAAGCTTTAATTGCTTTGGGGAAAGAAGAGGACGCTCTTCCCGT 

901 + + + + + + 960 

GTGAAATCGTCGTCGAGTTCGAAATTAACGAAACCCCTTTCTTCTCCTGCGAGAAGGGCA 

50 



10 



15 



20 
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Mwol 
Mnll 
Bce83I 
Banll 
Bspl286I 
BseRI 
CviJI 
Taql 
Aval 
Smll | 
Xhol | 
CviJI 
Haelll 
Tthlllll | 
Fnu4HI | 
Taul | 

Mnll Acil | j 

Sthl32I Cac8l|SmlI BsrBI j I I II I III I BseMII 

I ll I ll 

GATAAAAAAGCAAGCACTTGAGGAGCGGCCTCGAGCCCTGTATGCCTTACGGCATCTACC 

961 + + + + + + 102° 

CTATTTTTTCGTTCGTGAACTCCTCGCCGGAGCTCGGGACATACGGAATGCCGTAGATGG 



jsfc 

U1 
f 1 



25 



30 



35 



40 



Hpyl8 8IX 
Hinf I 
Tf il 
Mnll 
Bcgl 



Beef I 
Ddel | 
Hpyl8 8IX | 
SfaNI | | 
I I I 



Ddel 

Bcgl | CviJI 

I I I 
CTCTGAGATAGGGATTCCGATTGCCCTGCCGATATTCCTAAAAACTAAGAACAGCGAAGC 

1021 + + + + + + 1080 

GAGACTCTATCCCTAAGGCTAACGGGACGGCTATAAGGATTTTTGATTCTTGTCGCTTCG 

Alul Alul Maelll 
CviJI CviJI Ddel Tsp45I BsrI 

III I I 

CAAGTTGAATGTAGCTTTAGCTCTCTTAGAGTTAGGGTGTGACACCCCTAAACTACTGGA 

1081 + + + + + + H40 

GTfCAACTTACATCGAAATCGAGAGAATCTCAATCCCACACTGTGGGGATTTGATGACCT 



45 



50 



CviJI 



Plel 
MslI | 
Psil j 
BsmAI | j Hinf I 



Smll 
CviJI 
Mmel | 
Bf al | 



I I 



I 



Ddel 



ATACATTACCGAAAGGCTTGTCCAACCACATTATAATGAGACTCTAGCCTTGAGTTTCTC 

1141 + + + + + + 1200 

TATGTAATGGCTTTCCGAACAGGTTGGTGTAATATTACTCTGAGATCGGAACTCAAAGAG 
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10 



15 



ScrFI 
BsaJI 
EcoRII 
Mnll 
Dpnl 
BstYI 
Sau3AI 
Hpyl78III 

Faul Bce83I Smll | 

Bce83I Sthl32l| BsmFI | Alwl | j 

Rsal Tsp509l|| Acil | | HphI || j 

I III II I I II I 

TAAGGGGCGTACTTTACAAAATTGGAAGCGGGTGAACATCATAGTCCCTCAAGATCCCCA 

1201 + + + + + + 1260 

ATTCCCCGCATGAAATGTTTTAACCTTCGCCCACTTGTAGTATCAGGGAGTTCTAGGGGT 



Hpyl78III 

20 Sthl32I 

BsaJI | 

BslI Aval| Earl j 

BslI | Mnll | j Sapl j 

II I II II 

2 5 GGAGAGGGAAAGGTTGCTCTCCACAACCCGAGGTCTTGAAGAGCAGATCCTTACGTTTCT 

1261 + + + + + + 1320 

CCTCTCCCTTTCCAACGAGAGGTGTTGGGCTCCAGAACTTCTCGTCTAGGAATGCAAAGA 



Mae 1 1 
MboII 
MboII 
Dpnl 
BstYI | 
Sau3AI | 
Alwl | j 

I I I 



30 



35 



Earl 
Ecil 
Acil I 



I 



Alul 
CviJI 
Hindi I I | 

I I 



Alul 
CviJI 
Hindlll | 
Psil | j 
Mnll | | | 

I III 



Hpyl88IX 
Hinfl |PleI 
I I I 



CTTCCGCCTACCTAAAGAAGCTTACCTCCCCTGTATTTATAAGCTTTTGGCGAGTCAGAA 

1321 + + + + + + 1380 

GAAGGCGGATGGATTTCTTCGAATGGAGGGGACATAAATATTCGAAAACCGCTCAGTCTT 



40 



45 



Cac8I 
Alul | 
CviJI | 
Ddel | 



BseMII 
Mwol 



Maelll 
Tsp4 5I 
Msel | 
I I 



Ddel 
CviJI | 
Mnll | j 
Hpyl78III | | | 
II I I 



AACTCAGCTTGCCACTACTGCGATTTCTTTTTTAAGTCACACCTCACATCAGGAAGCCTT 

1381 + + + + + + 1440 

TTGAGTCGAACGGTGATGACGCTAAAGAAAAAATTCAGTGTGGAGTGTAGTCCTTCGGAA 



50 



55 



60 



Bbvl 
Dpnl 
Bglll | 
BstYI | 
Sau3AI j 

I I 



ScrFI 
Fokl 
EcoRII 
Alul 



CviJI 
Hindi I I 
Fnu4HI 
Alul 



CviJI 
Tsel 
CjePI | 



Bpml Dpnl 
Hhal| Bglll 
Thai | | BstYI 
Alol Acil | | | Sau3AI 
Hin4I | CjePI | | |CviRI | 
II II II II 



AGATCTACTTTTCCAAGCTGCGAAGCTTCCTGGAGAACCTATCATCCGCGCCTATGCAGA 

1441 + + + - - - : - + — - ^ - - + + 1500 

TCTAGATGAAAAGGTTCGACGCTTCGAAGGACCTCTTGGATAGTAGGCGCGGATACGTCT 



10 
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Hpyl78III 
Dpnl 
BstYI | 

BstAPI Psil Sau3AI j 

Mwol HphI | Alwl | j 

I I I III 

TCTTGCTATTTATAATCTCACCAAAGATCCTGAAAAAAAACGTTCTCTCCATGATTATGC 

1501 + + + + + + I 560 

AGAACGATAAATATTAGAGTGGTTTCTAGGACTTTTTTTTGCAAGAGAGGTACTAATACG 



BsaXI 

Acll I MslI 

Maell j NlaIIl|CviRI 

II II I 



Hpyl78III 
Tsp509I I 
Alul I j 

CviJI j j Fokl SimI Bed 

15 III III 

AAAAAAGCTAATTCAGGAAACCTTGTTATTTGTGGACACGGAAAACCAAAGACCCCATCC 

1561 + + + + + + 1620 

TTTTTTCGATTAAGTCCTTTGGAACAATAAACACCTGTGCCTTTTGGTTTCTGGGGTAGG 

20 Bcefl 

Nlalll BstEII Rsal 

Nspl Maelll SunI | Nlalll 

SphI HphI I CviJI I j Alul I 

Cac8I I Maell |Tsp45I Mmel | j | CviJI | 

p 25 || III I I I I I I 

CAGCATGCCCTATCTACGTTATCAGGTCACCCCAGAAAGCCGTACGAAGCTCATGTTGGA 

1621 + + + + + + 1680 

^ GTCGTACGGGATAGATGCAATAGTCCAGTGGGGTCTTTCGGCATGCTTCGAGTACAACCT 

~; $ 

\H 3 0 TaqI 

s ff Hpyl78III Bbsl 

Bf al I MboII 

ill Xbal|| CviJI I I Hpyl88IX 

s BsmAI I j j Bfal I j j Mnll | EcoRV MboII 

P 35 I Ml I I I I II I I 

TATTCTAGAGACACTAGCCACCTCGAAGTCTTCCGAAGATATCCGTTTATTGATACAACT 

'CL 1681 + + + + + + 1740 

J s « ATAAGATCTCTGTGATCGGTGGAGCTTCAGAAGGCTTCTATAGGCAAATAACTATGTTGA 

y 1 

4 0 Apol CviJI 

i=3 Tsp509I Bmrl Cac8I | 

SfaNI CviRI I Bsrl| CviRI | | Tsp509I 

I I I II III I 

GATGACGGAAGGAGATGCAAAAAATTTCCCAGTCCTTGCAGGCTTACTCATAAAAATTGT 

45 1741 + + + + + + 1800 

CTACTGCCTTCCTCTACGTTTTTTAAAGGGTCAGGAACGTCCGAATGAGTATTTTTAACA 

Cjel 

Maelll CjePI 
50 Bsp24l| Bsp24l| Alul 

CjePI j Acll || CviJI 

Cjel I j Maell Maell || Bfal | 

III I I II II 

GGAGTAACCCCAACCTACGTCTTATGAAACGTTGCTTCTTATTTCTAGCTTCCTTTGTTC 

55 1801 + + + + + + I860 

CCTCATTGGGGTTGGATGCAGAATACTTTGCAACGAAGAATAAAGATCGAAGGAAACAAG 
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10 



15 



Alul 
CviJI 
MspAlI 
PvuII 
BbvCI 
BpulOI 
Ddel 
NgoGV | 
NlalV j 
SfaNI j 

I 



Hpyl78III 
Mnll 



Hinf I 
BseMII | 
Mnll | j 

Plel III I CviJI 

I I I 

TTATGGGTTCCTCAGCTGATGCTTTGACTCATCAAGAGGCTGTGAAA 

1861 + + + + 1907 

AATACCCAAGGAGTCGACTACGAAACTGAGTAGTTCTCCGACACTTT 



U 'i 




U1 



+ 



Figure 4 
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Protective efficacy of DNA immunization with 
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